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(57) Abstract 



A sewing device is provided for passing a thread through a substrate portion, particularly a portion of a patient's tissue. The device 
comprises a hollow needle movable between a first position in which it is out of the substrate portion and a second position in which it 
passes through the substrate portion. A thread carrier is attached to the thread and can be moved from a position being within the hollow 
needle to a position outside it. 



BEST AVAILABLE COP> 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AU 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Guinea 


NE 


Niger 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Burkina Faso 


HU 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


IT 


Italy 


PL 


Poland 


BR 


Brazil 


JP 


Japan 


PT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


Kyrgystan 


RU 


Russian Federation 


CF 


Centra) African Republic 


KP 


Democratic People** Republic 


SD 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


CI 


Cote d'ivoire 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 


Cameroon 


LI 


Liechtenstein 


SN 


Senegal 


CN 


China 


LK 


Sri Lanka 


TD 


Chad 


CS 


Czechoslovakia 


LU 


Luxembourg 


TG 


Togo 


CZ 


Czech Republic 


LV 


Latvia 


TJ 


Tajikistan 


DE 


Germany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


US 


United Sates of America 


FI 


Finland 


ML 


Mali 


uz 


Uzbekistan 


FR 


France 


MN 


Mongolia 


VN 


Viet Nam 


GA 


Gabon 











WO 95/25468 PCT/GB95/00652 

1 

SEWING DEVICE 

This invention relates to a sewing device for use 
in surgical procedures and, more particularly, relates to 
a device which can be used in the body of a patient without 
the need to make an external incision in the patient, the 
device being controlled externally of the patient, for 
example by endoscopic means. It has particular application 
to a sewing device for use in flexible endoscopy, though it 
is also applicable to devices for use in rigid endoscopy. 

Sewing devices of this general type are described 
in, for example, GB-A-2165559 and US-A-50B0663 . It is an 
object of the present invention to provide an improved 
sewing device and, preferably, one which involves a 
relatively small number of components and can be of small 
size. 

According to the present invention there is 
provided a sewing device for passing a thread through a 
substrate portion, which comprises a hollow needle movable 
between a first position in which it is out of the said 
substrate portion and a second position in which it passes 
through the said substrate portion, and a thread carrier 
adapted to be attached to the said thread and being 
receivable within the hollow needle. 

Preferably, the sewing device comprises a body 
which defines a cavity within which the substrate portion 
can be held, for example by means of suction, and the 
hollow needle is mounted for movement in the body between 
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the said first and second positions. 

Two particular embodiments are described below, 
one of which is a single stitch sewing device, and the 
other of which is a multiple stitch sewing device. In the 
single stitch device the thread carrier is transported by 
the needle through the substrate as the latter passes from 
its first position to its second position. When the needle 
returns to its first position, the thread carrier is left 
behind. In the multiple stitch device, the same procedure 
occurs, but it is followed by a further step in which the 
hollow needle travels from its first position to its second 
position, picks up the thread carrier, and brings it back 
with it. A second stitch may be formed during this further 
step, and, in any case, the whole sequence of steps is 
repeated as many times as may be required to form the 
desired number of stitches. 

The invention will now be further described with 
reference to the accompanying diagrammatic drawings, in 
which: 

Figures 1 to 3 show successive steps in the 
operation of a single stitch sewing device according to the 
invention; 

Figure 4 is a view of the device of Figures 1 to 
3, showing how the sewing device is connected to an 
endoscope; and 

Figures 5 to 9 show successive steps in the 
operation of a multiple stitch sewing device according to 
the invention. 
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Referring first to Figure 1, this shows the 
distal end of a flexible endoscope 1, with a sewing device 
2 according to the invention secured thereto. The 
endoscope is provided .with a viewing channel, which is not 
shown, but which would be in that portion of the endoscope 
which is on the upper side as seen in the drawings and 
which would, therefore, have a view in a forward direction 
substantially unimpeded by the sewing device 2. The 
endoscope is further provided with a biopsy channel 3, and 
a suction channel 4 the proximal end of which is connected 
to a source of reduced pressure (not shown) . The use of 
suction in a flexible endoscope is described in detail in 
the patent specifications identified above, and attention 
is directed to those specifications for further details. 

The sewing device 2 has a tube 5 which 
communicates with the suction pipe 4 and has a plurality of 
perforations 6 therein. These perforations communicate 
with an upwardly open cavity 7 formed in the sewing device. 

A hollow needle 8 is mounted in the biopsy 
channel 3, with its bevelled tip extending into the sewing 
device. The needle has a channel 9 extending therethrough. 
A flexible, wire-wound cable 10 has its forward end 
attached to the rear of the needle 8, and a centre wire 11 
runs within the cable 10, along the entire length thereof, 
and is longitudinally movable with respect thereto. The 
diameter of the wire 11 is such that it is longitudinally 
movable within the channel 9 and, in the position shown in 
Figure 1, the forward end portion of the wire 11 extends 
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into the rear end portion of the channel 9, 

A thread carrier in the form of a tag 12 is 
mounted in the channel 9. The tag is shown in more detail 
in the enlarged scrap view which forms part of Figure 1/ 
where it can be seen that the tag is hollow (it is in fact 
in the form of a hollow, plastics cylinder) , and has an 
aperture 13 extending through the side wall thereof. As 
can also be seen in Figure 1, one end of a thread 14 is 
secured to the tag by passing it through the aperture 13 
and tying in the end a knot 15 of sufficient size to 
prevent the thread escaping from the tag. 

The sewing device has a hollow head portion 16 
defining a chamber 20 therein , with the head portion 16 and 
the endoscope 1 being on opposite sides of the cavity 7. 
Between the chamber 20 and the cavity 7 is a wall 17, in 
which there is formed an aperture 18. The aperture 18 has 
a diameter which is marginally greater than the external 
diameter { of thte needle 8, and is aligned therewith. The 
clearance between the needle 8 and the aperture 18 must be 
sufficiently small to prevent tissue being forced through 
the aperture and causing the needle to jam. 

Finally, it is noted that Figure 1 shows a 
portion of the patient's tissue 19, being the substrate in 
which a stitch is to be formed. 

In operation, suction is applied to the suction 
pipe 4, and thence, via the perforations 6 in the tube 5 to 
the cavity 7. This sucks into the cavity a U-shaped 
portion 19a of the tissue 19. This is shown in Figure 2. 
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Then, as also shown in Figure 2, the hollow needle 8 %s 
pushed through the U-shaped tissue portion 19a , by exerting 
a leftwards force on the wire-wound cable 10, whereafter 
the tag 12 is pushed along the channel 9 from right to 
left, by exerting a leftwards force on the centre wire -11. 
The end result of these operations is as shown in Figure 2, 
where it can be seen that the tip portion of the needle 8 
is on the left hand side of the wall 17, within the chamber 
20 in the hollow head portion 16, and the tag 12, within 
the channel 9, lies to the left of the wall 17. 

Continued leftwards movement of the wire 11 
pushes the tag 12 out of the channel 9 and into the chamber 
20. The wire 11 is then withdrawn rightwardly, followed by 
rightward withdrawal of the cable 10, to bring both back to 
the positions which they occupy in Figure 1. The suction 
is then discontinued, so allowing the U-shaped tissue 
portion 19a to be released from the cavity 7. The position 
is then as shown in Figure 3, Finally, the endoscope and 
sewing device are withdrawn from the patient. In so doing, 
the thread 14 is pulled partially through the tissue 
portion 19a, since the tag 12 is trapped in the chamber 20. 
The end result is that both ends of the thread are outside 
of the patient and can be knotted and/or severed as may be 
appropriate. 

Figure 4. shows that the sewing device 2 is 
connected to the endoscope 1 by a U-shaped collar 21 (also 
visible in Figures 1 to 3) and a pair of socket set screws 
22. Although this cannot be seen in the drawings, the arms 
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of the collar extend part way up the respective sides of 
the endoscope 1. 

The embodiment shown in Figures 1 to 4 is 
intended to form a single stitch. in the patient's tissue. 
To form more than one stitch it is necessary after each is 
formed to withdraw the endoscope with the sewing device 
thereon, reload it, and then reinsert it in the patient. 
The embodiment of Figures 5 to 9 is intended to form a 
plurality of stitches in a patient's tissue without the 
need to remove and reinsert the device in the patient, and 
constitutes a chain stitch sewing device. Where there are 
features in this embodiment which correspond in substance 
to features in the first embodiment, reference numerals are 
used which correspond to those of the first embodiment, but 
increased by 30. 

'In the embodiment of Figures 5 to 9, the wire 41 
carries a needle 60 at its distal end, and this wire is 
provided with a resilient barb 61 which, in the absence of 
a force thereon, extends outwardly from the needle. The 
thread carrier 42 has an additional aperture 62 and, in the 
position shown in Figure 5, the barb 61 extends into this 
aperture. A recess 63 is provided on the lower surface of 
the thread carrier, adjacent the distal end thereof. 

The head portion 4 6 has a bore 64 in which a 
catch member 65 is slidably mounted. The catch member 
biased in an upward direction by a compression spring 66 
which bears on the lower end thereof. The catch member 65 
thus normally extends outwardly from the bore 64, as 
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illustrated in Figure 5. 



In use of the device of Figures 5 to 9, suction 



is applied to channel 34 to draw into the cavity 37 a U- 
shaped tissue portion 49a. The situation is as shown in 
Figure 5. The needle 38 is then pushed through the tissue 
portion 49a by exerting a force on the cable 40 , whereafter 
the wire 41 is pushed leftwardly. In performing the latter 
operation the barb 61 becomes depressed to allow the pin 60 
to move leftwardly within the thread carrier 42 until the 
distal end of the wire 41 engages the proximal end of the 
thread carrier. Further movement of the wire causes it to 
move the thread carrier leftwardly, through the passage 39 
in the needle 38, until the catch member 65. engages in the 
recess 63. The wire 41 is then twisted about its own 
longitudinal axis through less than a complete revolution, 
for example through an angle of 90°, so that the barb 61 is 
no longer longitudinally aligned with the aperture 62. The 
device is then in the situation shown in Figure 6. 

Next, the wire 41 is withdrawn rightwardly 
through the channel 39, until it reaches the position which 
it is shown as occupying in Figure 7, and the needle is 
withdrawn rightwardly, also to the position shown in Figure 
7. The thread carrier 42 remains on the left hand side of 
the cavity 37, caught by the catch member 65. The suction 
is then discontinued, allowing the tissue portion 49a to be 
released from the cavity 37. The device is then in the 
condition shown in Figure 7. At this point, one stitch has 
been formed in the tissue. 
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The sewing device is then repositioned so that 
the cavity 37 is adjacent that. part of the patient's tissue 
where the next stitch is to be formed, and suction is 
reapplied to draw into the cavity 37 a further tissue 
portion, denoted in Figure 8 by reference numeral 49b. The 
needle 38 is then moved leftwardly, through the tissue 
portion 49b, following which the wire 41 is also moved 
leftwardly, through the channel 39. Either before or after 
the wire 41 is moved leftwardly, it is rotated about its 
own longitudinal axis to line up the barb 61 with the 
aperture 62, so that the barb once again engages with the 
aperture. The device is then in the condition shown in 
Figure 8. 

The compression spring 66 is chosen so that it 
only applies a low force to the catch member 65, and when 
the wire 41 is then moved rightwardly, the force which the 
barb 61 exerts on the thread carrier 42 is sufficient to 
overcome the retaining force exerted on the thread carrier 
by the catch member. Once the wire 41 and thread carrier 
42 are back in their rightward position, the needle 38 is 
moved rightwards and the suction is discontinued, 
permitting the tissue portion 49b to be released from the 
cavity 37. The situation is then as shown in Figure 9, at 
which point it can be seen that two stitches have been 
formed. 

The above process is repeated as many times as is 
necessary to form the required number of stitches. As a 
modification thereof, stitches could be formed either only 
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when the needle and thread carrier move from right to left 
or only when the needle and thread carrier move from left 
to right. During the movement when no thread was to be 
formed, no suction would be applied to draw a tissue 
portion into the cavity 37. Also, the procedure in which 
threads are formed during movement in both directions will 
form an even number of stitches, and if an odd number of 
stitches is to be formed no stitch must be made during an 
odd number of needle and thread carrier movements. 

In the above described embodiment, a mechanical 
means, namely the interengagement of a barb and an 
aperture, is used to provide a releasable connection 
between the thread carrier and the member (wire 41) which 
moves it. An alternative possibility would be to use an 
electromagnetic connection between the two, which could 
then be switched on and off as desired. 
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1. A sewing device for passing a thread through a 
substrate portion , which comprises a hollow needle movable 
between a first position in which it is out of the said 
substrate portion and a second position in which it passes 
through the said substrate portion, and a thread carrier 
adapted to be attached to the said thread and being 
receivable within the hollow needle, 

2. A device according to claim 1, comprising means 
defining an open cavity for receiving the said substrate 
portion. 

3. A device according to claim 2, comprising means 
for enabling suction to be applied to the said substrate 
portion to draw the same into the cavity, 

4. A device according to claim 2 or 3, wherein when 
the needle is in the said first position the leading end 
thereof is located proximal ly of the cavity, and when the 
needle is in the said second position the leading end 
thereof is located distally of the said cavity. 

5. A device according to claim 4, wherein a chamber 
is provided on the distal side of the cavity, the chamber 
communicating with the cavity via an aperture of a size 
sufficient to allow the leading end of the needle to pass 
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therethrough. 

6. A device according to claim 5, wherein the thread 

carrier is so dimensioned that when located in the said 
chamber with the thread attached thereto and passing 
outwardly through the said aperture and thence through the 
substrate portion, it is capable of being retained within 
the chamber and not passing outwardly through the said 
aperture. 



7 * A device according to claim 5 or 6, comprising 

first means for moving the needle from its first position 
to its second position, and vice versa, and second means 
for moving the thread carrier from a position within the 
needle to a position exterior thereof. 

8- A device according to any one of claims 2 to 4, 
comprising first means for moving the needle from its first 
position to its second position, and vice versa, and second 
means for moving the thread carrier from a position within 
the needle to a position exterior thereof, the said second 
means and the thread carrier being provided with connection 
means for providing a releasable connection therebetween. 

9- A device according to claim 8, wherein the thread 
carrier has a hollow interior and the said second means has 
a portion adapted to be releasably held within said hollow 
interior. 




WO 95/25468 PCT/GB95/00652 

12 

10. A device according to claim 9, wherein the said 
connection means comprises a barb on the exterior of the 
said thread carrier portion, and a recess in the thread 
carrier with which the barb is engageable. 

11. A device according to claim 10, wherein the barb 
is releasable from the thread carrier by rotation of the 
said second means about the longitudinal axis thereof. 

12. A device according to any one of claims 8 to 11, 
which is provided distally of the said cavity with a catch 
for releasably holding the thread carrier. 

13. A device according to claim 12, wherein the catch 
is a mechanical member. 

14. A device according to claim 13, wherein the 
mechanical member is spring-biassed into engagement with a 
recess in the exterior wall of the thread carrier. 

15. A device according to claim 12, wherein the catch 
is electromagnetic in operation. 

16. A device according to any one of claims 7 to 15, 
wherein the said second means is mounted within the said 
first means. 
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